Associations between co-occurring stimuli are formed in the medial temporal lobe (MTL). Here, we recorded from 508 single and multi-units in the MTL while participants learned and retrieved associations between unfamiliar faces and unfamiliar scenes. Participant's memories for the face-scene pairs were later tested using cued recall and recognition tests. The results show that neurons in the parahippocampal cortex are most likely to respond with changes from baseline firing to these stimuli during both encoding and recognition, and this region showed the greatest proportion of cells showing differential responses depending on the phase of the task. Furthermore, we found that cells in the parahippocampal cortex that responded during both encoding and recognition were more likely to show decreases from baseline firing than cells that were only recruited during recognition, which were more likely to show increases in firing. Since all stimuli shown during recognition were familiar to the patients, these findings suggest that with familiarity, cell responses become more sharply tuned. No neurons in this region, however, were found to be affected by recombining face/scene pairs. Neurons in other MTL regions, particularly the hippocampus, were sensitive to stimulus configurations. Thus, the results support the idea that neurons in the parahippocampal cortex code for features of stimuli and neurons in the hippocampus are more likely to represent their specific configurations.
Introduction
To gain a complete understanding of memory representations in the brain, we need to understand the cellular basis of memory, in addition to the relationship between neural activity and memory function at the population level. Neuropsychological (e.g., Scoville and Milner, 1957; Reed and Squire, 1998) and neuroimaging (e.g. Wagner et al., 1998; Nyberg et al., 1996) studies can inform us as to the roles of different brain regions with respect to memory, but the level of resolution using these techniques does not go beyond relatively large ensembles of neurons. Many models of memory, however, make predictions at the level of single neurons (e.g. Norman and O'Reilly, 2003) . Therefore, data concerning firing patterns of individual neurons are necessary to evaluate the appropriateness of current memory models.
Here, we survey the activity of individual neurons in the medial temporal lobe (MTL) over the course of memory encoding and retrieval. By observing the changes in particular neurons as memories are formed and retrieved, we may be able to infer the mechanisms that support memory processes at the neural circuit level. Previous work has shown that the hippocampus and surrounding cortical areas show changes in neural firing to items that are repeated in a continuous recognition procedure (Viskontas et al., 2006) . In the parahippocampal region, many neurons responded to the novel stimuli, with firing returning to baseline for repeated presentations. These findings are consistent with findings of repetition suppression in the medial temporal lobe, and a novelty preference in these neurons. In the hippocampus, many units that did not respond to the initial presentation of a stimulus decreased firing below baseline during repeated presentations. This pattern may indicate that with repetition, activity is inhibited in neurons that do not respond to the stimulus, which may be a mechanism for enhancing the signal-to-noise ratio for recognizing sparsely coded items.
Rutishauser et al. (2006) also found neurons in the hippocampus and the amygdala that decreased firing with repetition, along with another population that increased firing with repetition, consistent with the idea that repetition involves tuning of activity in MTL. Pedreira et al. (2010) examined neurons that were selective for specific stimuli and found that these neurons generally reduce their responses when a preferred stimulus is repeated. Unlike neurons in other MTL regions examined, however, neurons in the parahippocampal cortex that were selective for 
